
MAGNETIC POLES
In a Constant State of Motion

Along a Spiral Curve.

EARTH'S MAGNETIC PHASES

Sun's Vertical Rays Form an Electrical
Helix.

COMPASS DIP AND SWING

If All Factors Were Equal Would

Indicate Position of an

vuservcr.

By Edwin Fairfax Naulty.
Declination and variation are. or rather

have been, the two great mysteries of
magnetism. Declination is the dip of the
magnetic needle below the plane of observation;variation is the swing of the
magnetic needle east or west of the
meridian. In addition to these two there
are other perturl»ations of a freely suspendedmagnetized needle or bar. the
most important of which is deviation.
Deviation is due to local causes, while
declination or dip. and variation or swing,
are due to remote causes. Into these remotecauses we will examine and see If
we can find a satisfactory exp'anation
for them.

If the geographical and magnetic poles
coincided, and if magnetic exertion were

evenly disposed over the earth, or through
it. or around it, the compass needle would
dip one degree for each degree of increasinglatitude north or south of the
equator; there would be no variation, or

swing to the east or west, and the mariners compass would Indicate latitude
with precision, since a scale could be arrangedto show by the degrees of declinationthe latitude of the place of observation.But the magnetic and geographical
poles do not now agree.
Roald Amundsen, the Norse explorer,

who made the lower arctic passage and
sailed around the North American conti-
nent: cnetwyna, me ramous jjngm-n magnetician;Littlehales. the equally able
American. and the charts issued by the
American, British. French and German
governments do nut agree about the preciselocation of the nortb magnetic pole.
An average of the views places it at about
flit west longitude and about 72 degrees
north latitude and gives it location in
Roothia. an island or peninsula in the
arctic, 18 degrees from the north geographicpole. In neither the chart of the
"variation of the compass for l'JIO" of the
iiydrographic office nor in the chart or

the "secular change in the direction of
the magnetic needle." or in Littlehales'
splendid "Contributions to Terrestrial
Magnetism." is the precise point or locationof the north magnetic pole shown.
Chetwynd. lacking the scientific caution
of Littlehales, boldly shows it as at 07
degrees west and 72 degrees north. On
none of the four charts issued with Ix>rd
Kelvin's compass guide is the magnetic
pole indicated precisely. But in all ot
these admirable charts an area of magneticvertieity, or polar area, is shown.

Variations Observed.
Amundsen last summer told me that he

had observed certain movements of the

compasses he used that he could not explain,and in April this year Shackleton
told me that Dr. Mawson, in charge of

his south magnetvc parry, uau uu^>,»

an area in the Antarctic of fourteen
miles radius, or twenty-eight miles diameter,in which the magnetic needle
was vertical.
The perturbations of the magnetic needledaily, monthly, annual, periodical and

epochal, in declination, variation and
translation, agree with axial and orbital
movements of the solar system.the sun,

the moon, the earth, the other planets
and the hemisphere of sunlight in the
earth's atmosphere.
If we extend the ecliptic or plane of the

orbital path of the earth around the sun

and assume that it divides our solar systeminto two hemispli^ss we And that
the axis of the sun is inclined to this

plane 7 degrees and 2b minutes, the axis
of the earth is inclined to this plane 23
degrees 27 minutes 14 seconds, the axis
of the moon is inclined to this plane 1

degree .72 minutes 9 seconds.
For the purposes of this article we

need not consider the inclination of the
axes of the planets, since the magnetic
effort of the planets is small and the
major demonstrations will include the
minor ones by implication.
The magnetic equator is a girdle of the

earth, partly north and partly south ot

the geographical equator, on which the
north and south seeking ends of a magnetizedbar are equally acted on by magneticpressure. If we begin at Bahla. in
Brazil, we will And the magnetic equator
to sweep sharply northwest across the
south Atlantic to a little north of Cape
Palmas, on the west coast of Africa.

* * . «"»«« Africa to Cane
i nencr 11 «...-..

Guardifui; thence across the Indian ocean

10 Cape Camorln. where It begins to drop
toward the geographical equator. It continue#In a soft curve across the Philippines,crosses the geographical equator a

little east of the IHnth meridian, sweeps
southerly to a point cn the west coast of
8outh America north of Callao, and from
there makes an arc across South America
to Bahla.

It Is this last arc to the southward that
sites u# one key, for this indicates an

attempt to describe an elliptical curve on

a sphere, as if the greater energy exerted
on the earth by the sun at perihelion
were thus mysteriously charted. This is
the magnetic equator as it is charted.
The charting is not quite correct, since
t is compiled from data obtained on differentdafs. and it should be compiled
front data taken simultaneously along
the line in at least one day.
If vou take a rod of steel and place it

inside a spiral coil of copper wire and
then pass a current of electrification
tlirough the copper wire you will magnetizethe steel rod. If this is done away
from other magnetizing influences you
will set a simple magnetic state in the
steel rod. depending on the kind of steel
in the rod. the amount of electrification
passed over the copper wire, the time
occupied and other conditions. What you
lo with the steel rod and the copper
wire the sun is daily doing to the earth.
The copper coll is a helix. If you trace
the path of the sun's vertical rays, the
ra># of greatest energy, on the surface
of the earth you will find that this makes
-a spiral coll about the earth. It begins
at perihelion, in the tropic of Capricorn,
January 1, and winds northward to the
tropic of Cancer, July 1, when it turns
southward and winds back again to the
tropic of Capricorn. There are 385 winds
in all In other words, the sun Is and
lias been for millions of years doing on

a gigantic scale to the earth what you
nave done for a few moments to the
-teel rod. with this difference, that it is
a globular structure Instead of a rod that
s being affected. If while you are conductingyour experiments with the rod
there be In the room other magnetized or

magnetizable objects each of them will
.iffret the magnetisation of the rod accordingto their size, permeability and
distance from the rod. I

Similar Effect Produced.
This Is what happens in a way with

the earth. The solar system is the room

io which the operation is done, and it
lias its own magnetic state, which affectsthe rod. The helix of copper wire,
or rather the current passed over it, is
tlie helical path of the sun around the
earth. The atmosphere of the earth representsthe Insulation of the copper wire.
The rod represents the earth itself, and
the land and water on its surface the
variation in atomic structure in the rod
tyou can substitute aglohe of metal for
the rod if you prefer, as I do in demonstration!.and the moon and the other
planets of the solar system are representedby other magnets in the room of
yo-ii experimentation.
Now. if instead of a fixed room, a

fixed helix, a fixed rod or globe and
fixed extra magnets you assume all to
he in a state of motion while the experimentis going on and you also assumethat the polarity of all vary you
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will have a crude idea of the real situationwith regard to the magnetism of
the earth and how it is constantly
changing. Now to go back to the earth's
magnetic equator, which I have been at
some pains to previously describe. It
does not agree with either the geographicalequator or the girdle of the
ecliptic. Were the surface of the
earth, all land or all water, or were
the land and water hemispheres equallydivided either by a meridian or by
the geographical equator, and did we
know the magnetic saturation of the
moon and the planets we could fix our

magnetic meridians and parallels as

securely as we do our geographical
ones-*.r»erhans.
The epochal swing of variation will

ye.t show us the true actual motion
of the sun in our solar system and
may enable us to compute its orbit, for
it has an orbit quite as well as the
planets, while the lesser perturbations
may be forecasted with precision by
consideration of the elements of the
motion, axial and revolutionary, of the
planets. There are other factors of
motion, such as the precession of the
equinoxes, the earth's polar nutation,
the changing obliquity of the ecliptic
and the translation of the geographical
axis, all too technical to be considered
here, but which all affect the magnetismof the earth.

In the variation of the axis of motion
of the various bodies in the solar systemis to be found the true secret of
the variation of the magnetic state of
the earth. Magnetism and electrificationare twins. They are the same

energy in different manifestation and
their manifestation depends on the corpuscularstructure and vibrations of
the material energized.
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ESTATE WOBTH $1,707,414.

Southern Express Company PresidentLeft Valuable Property.
NEW YORK, July 28..An appraisal of

the estate of Michael J. O'Brien, pnesident.of the Southern Express Company,
who died September 11. 10OJ, as filed by
the state transfer tax appraiser yesterday,
shows that he left an estate, consisting of
personal property only, valued at 81,707,414.
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ASQUITH GIVES WAY '
ON THE KING'S OAI

i

Non-Conformist RevoltSucceeds.Referenceto Established
Church Eliminated.

LONDON", July 28..The king's accessiondeclaration bill, in an amended
form, passed its second reading in the
house of commons yesterday by a vote
of 410 to 84. Tiie debate was an embitteredone, and there were street demonstrationsoutside the house of parliament.
The bill passed its first reading June

28 by a vote of to 42. It provided
that the declaration to be so changed
that the doctrine of the Roman Catholic
Church was not singled out for repudiation.In place of the words offensive to
the Catholics the bill substituted the
clause "and declare that I am a faithful
member of the Protestant church as by
law established in England."
The proposal to modify the accession

declaration in this way resulted in an

extraordinary storm of criticism, and the
old simile of the hornets' nest lias never
been better applicable than in this case.
Every religious party in the United

Kingdom, except the Roman Catholics,
was up in arms against the form of declarationproposed. The non-conformists
objected to the qualification "as by lawestablished,"and pledged themselves to
vote against the government unless these
four words were eliminated. An amendmentto the bill eliminating the words
was proposed by Silvester Home.

Religious Paper's Comment.
The Christian World, one of the most
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widely circulated religious publications
In England, said:
"Mr. Silvester Home is getting support

from most unexpected quarters for his
amendment to eliminate from the new
accession oath the clause binding the
sovereign to membership of the EstablishedEnglish Church. It finds favor
also in the eyes of Scottish Presbyterians.whose pride it has hitherto been
that when the king crosses the Tweed
he becomes a Presbyterian."
Sir R. W. Perks, Bart., M. P., one of

the most influential non-conformists in
England, strongly protested against the
proposed form of declaration. "It is,"
he said, "one thing for the king to declare
himself to be a Protestant. It is quite
another to say that lie is a member of
the established church."
The Guardian, organ of the Anglican

Church, said the Roman Catholics were
the only religious body in the country
which had received with entire approval
the proposed new form of declaration.
"They would." the Guardian added, "naturallybe delighted to see parliament declarethe Church of England to be 'the
Protestant Reformed Church as by law
established in England-' That would he
to put into a stHtute the essence of all
their arguments."
The revolt of the non-conformists has

been successful and Premier Asquith, in
moving the second reading, accepted Mr.
Home's amendment, substituting the
words "I am a faithful Protestant" for
the words "and declare that I am a

faithful member of the Protestant Church
as by law established in England."

Acceptable to the Lords.
It is believed that all difficulties have

now been removed and that the bill will
survive the committee stage and be acceptedby the house of lords without
further trouble. Nevertheless, there are

still possible difficulties, the amendment
accepted by the government ofTending
some of the Anglicans.
At the end of a lengthy letter to the

Times, Cannon Hensley Henson, one of
the best known Anglican clergymen, says
that, personally, he regrets that the gov-
ernment has not seen its way to propose !
the simple course of dropping the dec-
laration altogether, adding: "It is ob-1
viously offensive to the Roman Catholics:
it is certainly superfluous as a defense of
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the Protestant succession; it Is hard to II
amend it without offending either non- II
Anglican Protestants or Anglican high
churchmen. But the government is re-
sponsible; it has taken in hand a difficult
and thankless task, which yet needs per-
forming. 1 for one think that personal
preferences should be dropped, and the P]
government supported by all who desire
to cleanse the good name of English
Protestantism from the scandal of religiousintolerance.
During the discusion in the house of

commons several anti-Catholic societies Q]gathered near the house of parliament,
and a number of "No Popery" placards
were displayed. When the debate began
and the government's intention was announcedthe ultra-churchmen were up in
arms and joined hands with those who
desired the retention of the original antiCatholicform of the declaration. Sp

KICHMOND S PLAGUE OF FLEAS. <

pr

Millions of Little Pests Hop About
Virginia Capital. be

RICHMOND. Va., July 28..An army of
of common little fleas has captured the sp
Confederate capital and groans are th

heard from all quarters of the city. co

The fleas are here by millions, and r®

houses are infested with the little hop- ^

ping pest. m

The health departments explain the 1

plague due to the hot spell, and say
that the insects will disappear when a ar

drop in the mercury occurs.
One citizen has developed genius in ^

ridding his home of the fleas. Next
.1 . 1.;U 1« A Ama ni\lllA H n(I
UUU1 IU J11JS liuuac 19 X 1U1C VWAAAO uvb

which is given a sulphur bath daily. a

The party coaxes the dog to his home
and romps through the house every Cl

day, the canine carrying out fleas in- tc
numerable on every trip, which are ed
disposed of in the sulphur bath. tri

a pli
r

Henry Male of Davis, W. Va., who Cl
entered the employ of the pulp mill at ch
Davis in 18911, receiving ?l.rv> a day, has re
been appointed superintendent of the of
plant, effective August 1,. and is to re- ch
ceive a year. ni:
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KTOSEE RETURNS:
f(

ETITION OF PROPERTY OWNER
OF CHEVY CHASE. *

iaudian B. Northrop Seeks Permissionto Inspect Record of the pi

Tax Assessors. S
a:
w

c«-ial Correspondence of The Star. °

ROCKVJLLE, Md. July 1»S, 1!)10. ^
C'laudian B. Northrop, a resident and
operty owner of Chevy Chase, this nn

unty, has instituted proceedings in the
rcuit court at this place to compel the a'
>ard of trustees and the town clerk p,
Chevy Chase to permit him to in- n

ect the returns of the tax assessors of ci
at town and to furnish him with a

py of the assessment returns. He is Hl
presented by the law firm of Barton, S{

'ilmer, Ambler & Stewart of Balti- fi
ore. is
In his petition Mr. Northrop states w

at upon being notified recently of the
nount at which his property had been
sessed he communicated with the
ustees and clerk, asking that he be al- £
wed to inspect the report of the asssors,and that he be furnished- with
copy of the report at his expense; but
at he was informed by William T. S. c(

irtis, president of the board of trus- tl
es, that his request could not be grant- vi
, but that the board would sit daily js
om July 11 to July 21 to hear com- w
aints regarding valuations of property. K
rhe petition cites an ordinance of w

levy Chase which provides tiiat the si
srk shall not furnish a copy of any ; is
cord except by order of the president
the board of trustees, "who shall de- th

3e whether such copy should be fur- lii
shed," and declares that in giving the b<
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resident such arbitrary powers the ordianoeis Improper and illegal.
Judge James B. Henderson has signed
n order fixing August 12 as the date
>r the hearing.

TO REPAIB BURST GUN.

Tew Breech Block to Be Sent to
Fort Monroe.

Orders have been issued by (Jen.
rosier, chief of ordnance, for the reairof the twelve-inch gun of Battery
'e Russy at Fort Monroe, the breech
lock of which blew out last Thursday
nd killed eleven soldiers. The projectile
hlch remained in the gun will be shot
ut. A new breech block and firing
ifety mechanism will be obtained from
ie Watervliet arsenal in New York.
"I doubt if it is possible to obtain a I
lore satisfactory safety device than that |'
Iready in use," said Gen. Crozler. "The
let that the failure of this device on
tiy other guns has never before been reartedis itself proof of the safety of the
techanism. There may have been acdentsin firing, but the device has ataysbefore operated. In fact, on dumlycharges attempts have been made to
re the primer prematurely, but the
ifety device has always performed its
motion.. Because it has failed this once
no indication that it is unsafe or

orthless."

ON TRAIL OF WENDLING.

Jleged Slayer of Girl Said to Be in
San Francisco.

SAN FRANCISCO, Cal., July 28..Acirdingto Capt. J. P. Carney, chief of
ie detective department of the Louisliepolice force, Joseph Wendling, the
initor of St. olin's parochial school,
ho is accused of the murder of Alma
ellnes. the eight-year-old niece of a

ealthy brewer of the Kentucky city, is
irrounded in this city, and his capture
the question of only a few hours.

Carney has been in San Francisco for
ie last three weeks, having traced Wend-
rig from Vallejo, where it is said he had
;en living under an assumed name.
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HOPE OF ENDING STRIKE
DISCUSSING CLAIMS Of NEW
YORK GARMENT MAKERS.

Meeting of Conferees Representing
Both Sides of the Controversy.

L. D. Brandeis Presides.

NEW YORK. July 28..Prospect for an

early settlement of the garment makers'
strike, which has involved upwards of
50,000 workers and demoralized the women'sclothing trade for several weeks
past, appeared bright today, with the
assembling of representatives of the conflictinginterests for a conference. The
conferees comprise ten representatives 4
from the Cloak, Suit and Skirt Manufacturers'Association and a strikers' committeeof equal size. Louis D. Brandeis
was asked to come from Boston to presideover the conference, and readily consented,as it was largely through his
efforts that the negotiations fcr a conferencereached a successful conclusion.
The negotiations, w.iich lasted over a

week, were complicated by the many divcrarentclaims of various grades of work-
ers for recognition of their particular
demands', and the conferees today faced
an equal difficulty In the task of reconcilingdivergencies in claims by the strikers,and in finding a basis for an agree
ment between the workers as a body and
their employers. In general, the strikers
have demanded better working conditions,
increased wages and recognition of their
union organizations.
In spite of the admitted difficulty in

settling the many complications facing
them the conferees were hopeful of early
preparing a common ground on which a

basis for the final adjustment of He
trouble could be arranged.

>. Herriman.
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